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Appendix D1 Water Quality

Table D1-03 Summary of Modeling Results for Reservoir Dynamics and
Water Quality Characteristics on Representative Reservoirs
under the Summer Hydropower Alternative (Based on
Rainfall and Flows in 1990-1994, the Only Consecutive Years
That Allowed Successful Model Runs)

Modeled Metric Results for
Base Case and Summer
Sites Data Hydropower Alternative
Base Case HySdL:'r::::A:er
South Holston | Summer residence time 6/1 - 9/30 (days) 462 394
Days forebay surface-bottom temp>=4 °C (d) 227 225
Max. forebay surface-bottom temp. (°C) 22 22
Sum daily res. vol. (million m3-d) 258,936 270,147
Sum daily vol. DO<=5 (million m3-d) 50,030 51,161
Min. res. vol. DO>=5 (mil. M3) on "worst-case" d 161 143
Sum daily vol. DO<=2 (million m3-d) 7/1 - 10/31 17,410 17,459
Sum daily vol. DO<=2 (million m3-d) 6/1 - 9/30 11,992 11,891
Sum daily vol. DO<=1 (million m3-d) 9,563 11476
Sum daily vol. temp. >26 (million m3-d) 1,648 1,644
Sum daily vol. temp. <=10 (million m3-d) 141,907 147,451
Boone Summer residence time 6/1 - 9/30 (days) 23 16
Days forebay surface-bottom temp>=4°C (d) 223 209
Max. forebay surface-bottom temp. (°C) 19 18
Sum daily res. vol. (million m3-d) 37,907 31,886
Sum daily vol. DO<=5 (million m3-d) 5,544 3,328
Min. res. vol. DO>=5 (mil. M3) on "worst-case" d 65 46
Sum daily vol. DO<=2 (million m3-d) 7/1 - 10/31 14 22
Sum daily vol. DO<=2 (million m3-d) 6/1 - 9/30 12 22
Sum daily vol. DO<=1 (million m3-d) 1 4
Sum daily vol. temp. >26 (million m3-d) 2,088 1,299
Sum daily vol. temp. <=10 (million m3-d) 10,207 10,416
Douglas Summer residence time 6/1-9/30 (days) 78 57
Days forebay surface-bottom temp>=4 °C (d) 195 192
Max. forebay surface-bottom temp. (°C) 18 18
Sum daily res. vol. (million m3-d) 256,182 253,705
Sum daily vol. DO<=5 (million m3-d) 82,743 65,985
Tennessee Valley Authority Appendix D1-13
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Appendix D1 Water Quality

Table D1-03 Summary of Modeling Results for Reservoir Dynamics and
Water Quality Characteristics on Representative Reservoirs
under the Summer Hydropower Alternative (Based on
Rainfall and Flows in 1990-1994, the Only Consecutive Years
That Allowed Successful Model Runs) (continued)

Modeled Metric Results for
Base Case and Summer
Sites Data Hydropower Alternative
Base Case HySdL:'r::::A:er
Douglas Min. res. vol. DO>=5 (mil. m3) on "worst-case" d 185 245
(continued) Sum daily vol. DO<=2 (million m3-d) 7/1 - 10/31 28,774 19,046
Sum daily vol. DO<=2 (million m3-d) 6/1 - 9/30 33,956 23,944
Sum daily vol. DO<=1 (million m3-d) 22,393 18,765
Sum daily vol. temp. >26 (million m3-d) 17,037 16,465
Sum daily vol. temp. <=10 (million m3-d) 40,173 55,925
Hiwassee Summer residence time 6/1-9/30 (days) 65 67
Days forebay surface-bottom temp>=4 °C (d) 234 219
Max. forebay surface-bottom temp. (°C) 20 18
Sum daily res. vol. (million m3-d) 97,701 92,640
Sum daily vol. DO<=5 (million m3-d) 11,410 8,463
Min. res. vol. DO>=5 (mil. m3) on "worst-case" d 165 144
Sum daily vol. DO<=2 (million m3-d) 7/1 - 10/31 1,672 1,212
Sum daily vol. DO<=2 (million m3-d) 6/1 - 9/30 1,530 1,169
Sum daily vol. DO<=1 (million m3-d) 832 708
Sum daily vol. temp. >26 (million m3-d) 919 650
Sum daily vol. temp. <=10 (million m3-d) 25,658 28,140
Melton Hill Summer residence time 6/1 - 9/30 (days) 16 17
Days forebay surface-bottom temp>=4 °C (d) 179 175
Max. forebay surface-bottom temp. (°C) 17 17
Sum daily res. vol. (million m3-d) 43,456 43,239
Sum daily vol. DO<=5 (million m3-d) 457 420
Min. res. vol. DO>=5 (mil. m3) on "worst-case" d 100 101
Sum daily vol. DO<=2 (million m3-d) 7/1 - 10/31 18 26
Sum daily vol. DO<=2 (million m3-d) 6/1 - 9/30 44 41
Sum daily vol. DO<=1 (million m3-d) 8 13
Sum daily vol. temp. >26 (million m3-d) 2,015 1,745
Sum daily vol. temp. <=10 (million m3-d) 11,199 12,747
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Appendix D1 Water Quality

Table D1-03 Summary of Modeling Results for Reservoir Dynamics and
Water Quality Characteristics on Representative Reservoirs
under the Summer Hydropower Alternative (Based on
Rainfall and Flows in 1990-1994, the Only Consecutive Years
That Allowed Successful Model Runs) (continued)

Modeled Metric Results for
Base Case and Summer
Sites Data Hydropower Alternative
Base Case HySdL:'r::::A:er
Watts Bar Summer residence time 6/1 - 9/30 (days) 19 16
Days forebay surface-bottom temp>=4 °C (d) 165 164
Max. forebay surface-bottom temp. (°C) 16 15
Sum daily res. vol. (million m3-d) 340,184 324,583
Sum daily vol. DO<=5 (million m3-d) 76,332 83,988
Min. res. vol. DO>=5 (mil. m3) on "worst-case" d 338 238
Sum daily vol. DO<=2 (million m3-d) 7/1 - 10/31 12,334 9,697
Sum daily vol. DO<=2 (million m3-d) 6/1 - 9/30 16,706 13,707
Sum daily vol. DO<=1 (million m3-d) 5,240 3,318
Sum daily vol. temp. >26 (million m3-d) 42,298 38,316
Sum daily vol. temp. <=10 (million m3-d) 72,490 75,557
Guntersville Summer residence time 6/1-9/30 (days) 16 14
Days forebay surface-bottom temp>=4 °C (d) 49 43
Max. forebay surface-bottom temp. (°C) 8 8
Sum daily res. vol. (million m3-d) 399,955 395,888
Sum daily vol. DO<=5 (million m3-d) 8,694 4,933
Min. res. vol. DO>=5 (mil. m3) on "worst-case" d 918 975
Sum daily vol. DO<=2 (million m3-d) 7/1 - 10/31 744 83
Sum daily vol. DO<=2 (million m3-d) 6/1 - 9/30 1,297 224
Sum daily vol. DO<=1 (million m3-d) 1,767 135
Sum daily vol. temp. >26 (million m3-d) 110,594 107,461
Sum daily vol. temp. <=10 (million m3-d) 77,307 77,943
Pickwick Summer residence time 6/1 - 9/30 (days) 14 12
Days forebay surface-bottom temp>=4 °C (d) 61 49
Max. forebay surface-bottom temp. (°C) 9 8
Sum daily res. vol. (million m3-d) 369,048 357,611
Sum daily vol. DO<=5 (million m3-d) 19,328 11,423
Min. res. vol. DO>=5 (mil. m3) on "worst-case" d 730 756
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Appendix D1 Water Quality

Table D1-03 Summary of Modeling Results for Reservoir Dynamics and
Water Quality Characteristics on Representative Reservoirs
under the Summer Hydropower Alternative (Based on
Rainfall and Flows in 1990-1994, the Only Consecutive Years
That Allowed Successful Model Runs) (continued)

Modeled Metric Results for
Base Case and Summer
Sites Data Hydropower Alternative
Base Case Hysdl:'r:::)s:er
Pickwick Sum daily vol. DO<=2 (million m3-d) 7/1 - 10/31 2,757 609
(continued) Sum daily vol. DO<=2 (million m3-d) 6/1 - 9/30 4,308 1,149
Sum daily vol. DO<=1 (million m3-d) 3,447 577
Sum daily vol. temp. >26 (million m3-d) 106,642 100,700
Sum daily vol. temp. <=10 (million m3-d) 65,992 65,913
Kentucky Summer residence time 6/1 - 9/30 (days) 36 32
Days forebay surface-bottom temp>=4 °C (d) 36 29
Max. forebay surface-bottom temp. (°C) 7 7
Sum daily res. vol. (million m3-d) 989,985 965,189
Sum daily vol. DO<=5 (million m3-d) 30,132 21,289
Min. res. vol. DO>=5 (mil. m3) on "worst-case" d 2,239 2,137
Sum daily vol. DO<=2 (million m3-d) 7/1 - 10/31 1,838 616
Sum daily vol. DO<=2 (million m3-d) 6/1 - 9/30 2,118 691
Sum daily vol. DO<=1 (million m3-d) 954 169
Sum daily vol. temp. >26 (million m3-d) 272,324 260,420
Sum daily vol. temp. <=10 (million m3-d) 199,719 199,681

Note:
DO = Dissolved oxygen.
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Appendix D1 Water Quality

Table D1-05 Summary of Modeled Water Quality Characteristics in Representative
Dams under the Summer Hydropower Alternative (Based on Rainfall
and Flows in 1990-1994, the Only Consecutive Years That Allowed
Successful Model Runs)

Alternative
Sites Data Summer

Base Case Hydropower

South Holston Annual average minimum DO (mg/L) LIP target LIP target
Average # days/years DO <5 mg/L LIP target LIP target

Average # days/year temp >10°C 96 105

Annual average maximum temp 13.8 13.6

Boone Annual average minimum DO (mg/L) LIP target LIP target
Average # days/years DO <5 mg/L LIP target LIP target

Average # days/year temp >10 °C 237 234

Annual average maximum temp 17.5 19.3

Douglas Annual average minimum DO (mg/L) LIP target LIP target
Average # days/years DO <5 mg/L LIP target LIP target

Average # days/year temp >10 °C 241 239

Annual average maximum temp 24.0 24.8

Hiwassee Annual average minimum DO (mg/L) LIP target LIP target
Average # days/years DO <5 mg/L LIP target LIP target

Average # days/year temp >10 °C 235 232

Annual average maximum temp 20.9 22.0

Melton Hill Annual average minimum DO (mg/L) 5.2 4.9
Average # days/years DO <5 mg/L 11.0 10.2

Average # days/year temp >10 °C 270.2 256.2

Annual average maximum temp 23.9 23.7

Watts Bar Annual average minimum DO (mg/L) 2.5 2.7
Average # days/years DO <5 mg/L 127 134

Average # days/year temp >10 °C LIP target LIP target

Annual average maximum temp LIP target LIP target

Guntersville Annual average minimum DO (mg/L) 4.9 5.7
Average # days/years DO <5 mg/L 10 0

Average # days/year temp >10 °C 292 291

Annual average maximum temp 30.5 30.3
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Appendix D1 Water Quality

Table D1-05 Summary of Modeled Water Quality Characteristics in Representative
Dams under the Summer Hydropower Alternative (Based on Rainfall
and Flows in 1990-1994, the Only Consecutive Years That Allowed
Successful Model Runs) (continued)

Alternative
Sites Data Summer
Base Case
Hydropower
Pickwick Annual average minimum DO (mg/L) 4.4 5.0
Average # days/years DO <5 mg/L 22 2
Average # days/year temp >10 °C 291 292
Annual average maximum temp 301 30.4
Kentucky Annual average minimum DO (mg/L) 3.7 4.3
Average # days/years DO <5 mg/L 40 26
Average # days/year temp >10 °C 279 279
Annual average maximum temp 29.0 29.3
Notes:
DO = Dissolved oxygen.
LIP = Lake Improvement Plan.
mg/L = Milligrams per liter.
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